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******* Change 1 ********

2
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******* End of Change 1 ********

******* Change 2  ********

5
Alternative EVS Implementation Using the Extended Basic Operators

5.2 Validation of an alternative EVS implementation using updated basic operators
5.2.1 Objective performance evaluation of the alternative EVS implementation

For the objective performance validation of the alternative implementation of EVS using the updated set of basic operators, it is proposed to use the same procedure as has been used to validate the EVS floating point. Namely, it is proposed to process a P.800 compatible database [1] [exact database tbd] including speech and music and mixed test samples by the following 4 combinations of the legacy fixed-point EVS [2] encoder and decoder (Ref_fxd) and the evaluated EVS encoder and decoder (CuT):

a)
Ref_fxd encoder
–
Ref_fxd decoder

b)
CuT encoder
–
CuT decoder

c)
Ref_fxd encoder
–
CuT decoder

d)
CuT encoder
–
Ref_fxd decoder

The processing is performed according to EVS-7c and the resulting stimuli are evaluated using POLQA [3] with the reference item being the direct item of the respective bandwidth and the test items being the EVS conditions. In other words all stimuli are evaluated against the original signal.

For each condition and for each P.800 sample, the individual POLQA MOS-LQO scores are computed and the differences for [a) – b)], [a) – c)] and [a) – d)] compared, both for the samples individually, and averaged for each test condition. The proposed alternative EVS implementation and the standardized fixed-point implementation are considered to perform equivalent if the difference values are within reasonable bounds.

It is further proposed to also objectively validate the performance of interoperation of this new EVS implementation with the standardized EVS floating point implementation [4] (Ref_flt) to make sure that there are no interoperability issues when interoperating with the standardized floating point EVS code. Consequently, two additional combinations are added:

e)
Ref_flt encoder
–
CuT decoder

f)
CuT encoder
–
Ref_flt decoder
It is proposed that the objective evaluation is performed for all the conditions that were subjectively evaluated in the EVS Selection Tests and for all conditions that were subjectively evaluated in the EVS Characterization Tests.

The analysis would follow the template in Table 1 for all the individual samples and all conditions. Additionally, for each test condition, as well as for all the conditions combined, the following statistics will be also provided – average difference, minimum difference, maximum difference, standard deviation and 95% confidence interval. For better visualization, histograms or cumulative distribution functions of the differences may also be provided. 
Table 1: Template for result presentation
	Input
	Bandwidth
	Bit rate
	DTX
	Level
	FER/Profile
	a) - b)
	a) - c)
	a) – d)
	a) – e)
	a) – f)

	
	
	
	
	
	
	
	
	
	
	


Further, before starting the performance evaluation, the C-code of the alternative EVS implementation will be shared for inspection, upon request, under NDA. The verification will be reported to SA4.

5.2.2 Subjective performance evaluation of the alternative EVS implementation

The goal of the subjective performance evaluation of the alternative EVS implementation is to complement the objective validation as a sanity check. It covers all relevant configurations with emphasis on most relevant ones to minimize the number of subjective tests. In particular:

1)
Bitrates: All EVS bitrates are included, both of the EVS native modes (5.9, 7.2, 8, 13.2, 13.2 CAM, 16.4, 24.4, 32, 48, 56, 96, 128 kb/s) and the AMR-WB IO modes (23.85, 23.05, 19.85, 18.25, 15.85, 14.25, 12.65, 8.85 and 6.6 kb/s). This is done through constant bitrate conditions or bitrate switching conditions in order to minimize the necessary number of subjective experiments, and yet cover all the bitrates.

2)
Bandwidth: It is proposed to include only WB and SWB experiments in the subjective evaluation as most relevant for EVS operation. Further, it is assumed that most of the NB technologies are also included within WB or SWB EVS operation. Finally FB operation is algorithmically very similar to the SWB operation.

3)
Input levels: 16, 26, 36 dBov input levels are tested.
4)
Noisy speech is evaluated in one experiment.
5)
Mixed & Music inputs are evaluated in one experiment.
6)
Impaired channel & Jitter Buffer Management (JBM) conditions are spread across all experiments. The Frame Erasure Rates (FERs) or network error profiles have been selected such that they should allow to uncover any issues in operation in impaired channels, yet the channel is not too bad to significantly influence the test resolution for clean channel conditions.

7)
Rate switching is included, as mentioned above.

8)
Tandem conditions were not included in the test as it is assumed that any implementation issues should be uncovered in conditions without tandeming. Further, tandem operation is not foreseen as a major operation use-case for EVS.

The methodology used is P.800 ACR or DCR reflecting the EVS Selection and Characterization tests. It is proposed to use 4 different talkers (two male and two female talkers), and 6 panels of 4 listeners. This set-up gives 96 votes per condition (6panels*4talkers*4listeners).

Similarly to the objective tests, the following 4 configurations will be tested in all experiments:

a)
Ref_fxd encoder
–
Ref_fxd decoder

b)
CuT encoder
–
CuT decoder

c)
Ref_fxd encoder
–
CuT decoder

d)
CuT encoder
–
Ref_fxd decoder

Experiment 1 - WB clean speech ACR (17 conditions per codec configuration):

16 dB clean channel - 5.9 kb/s, switching: 7.2-9.6 kb/s, 13.2-96 kb/s, AMR-WB IO, DTX ON
26 dB clean channel - 7.2 kb/s, 13.2 kb/s, 13.2 kb/s Channel-Aware Mode (CAM), 24.4 kb/s, DTX ON
36 dB clean channel - 5.9 kb/s, switching: 7.2-9.6 kb/s, 13.2-96 kb/s, AMR-WB IO, DTX OFF
26 dB random 3% FER - 5.9 kb/s, switching: 7.2-9.6 kb/s, 13.2-96 kb/s, AMR-WB IO, DTX ON
26 dB Profile 8(6.2%) – 13.2 kb/s Channel-Aware Mode (CAM), DTX ON
Experiment 2 - SWB clean speech DCR  (6 conditions per codec configuration):
16 dB clean channel - 7.2 kb/s, 13.2 kb/s, DTX OFF
36 dB clean channel - 24.4 kb/s, switching 32-128 kb/s, DTX ON
26 dB Profile 7(3.3%) - switching 9.6 - 24.4 kb/s, DTX ON
26 dB Profile 8(6.2%) - 13.2 kb/s CAM, DTX ON
Experiment 3 - SWB noisy speech DCR - 26 dBov, Street noise at 20 dB SNR (6 conditions per codec configuration):
clean channel -  7.2 kb/s, DTX ON
clean channel - 13.2 kb/s, DTX ON
clean channel - 24.4 kb/s, DTX ON
3% random FER - switching 9.6 - 24.4 kb/s, DTX ON
3% random FER - switching 32 - 128 kb/s, DTX ON
Profile 8(6.2%) - 13.2 kb/s CAM, DTX ON
Experiment 4 - SWB mixed and music DCR- 26 dB (6 conditions per codec configuration):

clean channel - 7.2 kb/s, DTX ON
clean channel - 13.2 kb/s, DTX ON
clean channel - 24.4 kb/s, DTX ON
3% random FER - switching 9.6 - 24.4 kb/s, DTX ON
3% random FER - switching 32 - 128 kb/s, DTX ON
Profile 8(6.2%) - 13.2 kb/s CAM, DTX ON

******* End of Change 2 ********
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